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(57)Abstract: 

PURPOSE: To obtain a liq. crystal display device excellent in 
brightness and homogeneity. 

CONSTITUTION: Fluorine-contg. polymer layers 6 are formed 
on the surfaces of a lamp as a light source and parts through 
which light emitted from the light source passes, i.e., a light 
guide plate 1 , a diffusion plate 2 and a liq. crystal panel 3. The 
fluorine-contg. polymer has 1 .40 refractive index and produces 
an excellent reflection controlling effect. This liq. crystal display 
device can be produced by forming the fluorine-contained 
polymer layers 6 by coating with a soln. of the fluorine- 
contained polymer soluble in a solvent. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal display characterized by forming the fluorine-containing macromolecule layer 
in the front face of the components which the light by which outgoing radiation was carried out from the 
light source passes in the liquid crystal display which equipped the tooth back of a liquid crystal display 
panel with the back light. 

[Claim 2] The liquid crystal display according to claim 1 characterized by forming the fluorine-containing 
macromolecule layer in the light guide plate front face of a back light in the liquid crystal display which 
equipped the tooth back of a liquid crystal display panel with the back light. 

[Claim 3] The liquid crystal display according to claim 1 characterized by forming the fluorine-containing 
macromolecule layer in the diffusion plate front face of a back light in the liquid crystal display which 
equipped the tooth back of a liquid crystal display panel with the back light. 

[Claim 4] The liquid crystal display according to claim 1 characterized by forming the fluorine-containing 
macromolecule layer in the polarizing plate front face of a liquid crystal display panel in the liquid crystal 
display which equipped the tooth back of a liquid crystal display panel with the back light. 
[Claim 5] The liquid crystal display characterized by forming the fluorine-containing macromolecule layer 
in the glass front face of a light source lamp in the liquid crystal display which equipped the tooth back of a 
liquid crystal display panel with the back light. 

[Claim 6] Claim 1 to which the refractive index of the fluorine-containing macromolecule formed in the bill- 
of-materials side in the above-mentioned liquid crystal display is characterized by being 1.40 or less, and a 
liquid crystal display according to claim 5. 

[Claim 7] The manufacturing method of the liquid crystal display characterized by forming a fluorine- 
containing macromolecule layer by applying a solvent fusibility fluorine-containing polymer solution to the 
bill-of-materials side through which the light by which outgoing radiation was carried out from a light 
source lamp and the light source passes in the liquid crystal display which equipped the tooth back of a 
liquid crystal display panel with the back light. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] The display of this invention is bright and it is related with the liquid crystal display 

excellent in manufacture stability. 

[0002] 

[Description of the Prior Art] The back light of a liquid crystal display has the common structure which puts 
a cold cathode mold fluorescence discharge lamp on a side face, leads light to a tooth back with a guided 
wave plate, and irradiates a liquid crystal display panel through a diffusion plate. As a guided wave plate, 
the transparence acrylic board is usually used, and low power, high brightness, the homogeneity within a 
field, and a thin light weight are attained with sufficient balance. Moreover, the method which is called 
direct female mold and which does not use a light guide plate is used for the goods which need high 
brightness, such as small television. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the conventional back light, while there was almost 
no attenuation of the quantity of light within a guided wave plate, the technical problem that 10% or more of 
quantity of light will be lost by surface reflection of each part article which light passes occurred. Moreover, 
also in the glass front face of a light source lamp, there was loss of the quantity of light by reflection. As 
anti-reflection coating, vapor-depositing low refractive-index ingredients, such as magnesium fluoride, is 
known, and it is put in practical use with the spectacle lens etc. However, in vacuum deposition, when a 
problem was in the homogeneity in [ all / including a side face ] a front face, there was a problem of 
becoming very expensive, for the application which needs a big area especially since a throughput needs the 
expensive vacuum devices which are not good. 

[0004] Then, this invention solves such a technical problem and the place made into the purpose is located 
in the place which offers the liquid crystal display excellent in brightness and homogeneity, and its easy 
manufacturing method. 
[0005] 

[Means for Solving the Problem] The above-mentioned purpose is attained in the liquid crystal display 
which equipped the tooth back of a liquid crystal display panel with the back light by the fluorine-containing 
macromolecule layer being formed in the front face of the components which the light by which outgoing 
radiation was carried out from a light source lamp and the light source passes. Moreover, said liquid crystal 
display can be manufactured by forming a fluorine-containing macromolecule layer by applying a solvent 
fusibility fluorine-containing polymer solution to the bill-of-materials side through which the light by which 
outgoing radiation was carried out from a light source lamp and the light source passes. 
[0006] 

[Function] When it was a low refractive index, although the fluorine-containing macromolecule represented 
by polytetrafluoroethylene had the description which was [ weatherability / thermal resistance, chemical 
resistance, ] excellent, it was insoluble to the solvent and only coating as fine particles of it was completed 
in it. Moreover, even if it used vacuum deposition, only the coarse particle-like film could be formed, and 
since transmission was also bad, it was not able to use as anti-reflection coating. Moreover, adhesion 
reinforcement was a problem weakly. Recently, the copolymer of a solvent fusibility macromolecule and a 
fluorine-containing macromolecule and synthetic macromolecule with a special fluorine-containing side 
chain came to be obtained. A low refractive index peculiar to a fluorine-containing macromolecule is 
maintained, and moreover, since it is meltable to a solvent, the thin film excellent in the permeability of the 
light which does not have a pinhole by spreading can be obtained easily. Depending on an ingredient, the 
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wonderful property of a refractive index 1 .29 can be acquired. In order to use as anti-reflection coating, if it 
is 1 .40 or less refractive index equivalent to magnesium fluoride, a certain amount of effectiveness will be 
acquired. 

[0007] The solvent which melts a solvent fusibility fluorine-containing macromolecule does not commit the 
ingredient which is an inactive fluorine system solvent and is generally used. Moreover, if the solvent of 
moderate vapor pressure is chosen, it is easy to apply by dipping to homogeneity, and control of thickness is 
also easy. The thickness for acquiring the acid-resisting effectiveness is called for by /(wavelength of light) 
4/ (membranous refractive index), and since it is about 0.1 micrometers, it is easy to form. High adhesion 
and stable film reinforcement can be obtained by removing a fluorine system solvent at low temperature 
comparatively. The formed film has the endurance of enough over heat or light. 
[0008] 
[Example] 

(Example 1) "Teflon AF 2400" (Du Pont make) was dissolved in the perfluoro solvent, and the solution of 1 
% of the weight of concentration was prepared. Since the refractive index of "Teflon AF 2400" was 1.29, a 
raising rate from which thickness becomes 1000A first was found. Dipped completely the light guide plate 
made from a transparence acrylic into the solution, pulled up at the rate of 10cm per minute, it was made to 
dry at 60 degrees C, and the fluorine-containing macromolecule layer of 1 000A of thickness was formed. 
Thickness is controllable in about 50A enough. The thin film formed of microscope observation checked 
that it was very precise and homogeneous. The **** effectiveness that the reflection factor in air was as 
high at 550nm as 0.6% was acquired. The fluorine-containing macromolecule layer was similarly formed in 
the glass front face of a light source lamp. 

[0009] Thus, the typical sectional view of the liquid crystal display using the light guide plate and lamp 
which were produced is shown in drawing 1 . As for 1 , for a diffusion plate and 3, in drawing 1 , a light 
guide plate and 4 are [ a liquid crystal panel and 2 / a reflecting plate and 5 ] lamps. Moreover, 6 is the 
fluorine-containing macromolecule layer formed by the above-mentioned approach. The brightness in a 
display front face improved from 60 candelas to 70 candelas. Most luminance distribution within a field was 
not observed, but the bright legible display has been attained. Moreover, dependability, such as heat, 
humidity, and light-proof, was also enough. 

[0010] (Example 2) "SAITOPPU CTX" (Asahi Glass Co., Ltd. make) was dissolved in the exclusive solvent 
(CT-Solv.100) of a fluorine system, and the solution of 3 % of the weight of concentration was prepared. 
Since the refractive index of "SAITOPPU CTX" was 1 .34, a raising rate from which thickness becomes 
950A first was found. Dipped completely the liquid crystal color display panel which stuck the polarizing 
plate into the solution, pulled up at the rate of 3.0cm per minute, it was made to dry at 80 degrees C, and the 
fluorine-containing macromolecule layer of 950A of thickness was formed. Thickness is controllable in 
about 50A enough. The thin film formed of microscope observation checked that it was very precise and 
homogeneous. The anti-reflection effectiveness that the reflection factor in air was as high at 550nm as 0.6% 
was acquired. The fluorine-containing macromolecule layer was similarly formed in the glass front face of a 
light source lamp, and both sides of a diffusion plate. 

[001 1] Thus, the typical sectional view of the liquid crystal display using the liquid crystal panel, diffusion 
plate, and lamp which were produced is shown in drawing 2 . As for 1 , for a liquid crystal panel and 2, in 
drawing 2 , a diffusion plate and 21 are [ a reflective case and 5 ] lamps. Moreover, 6 is the fluorine- 
containing macromolecule layer formed by the above-mentioned approach. The brightness in a display front 
face improved from 70 candelas to 80 candelas. Most luminance distribution within a field was not 
observed, but the bright legible display has been attained. Moreover, dependability, such as heat, humidity, 
and light-proof, was also enough. 

[0012] (Example 3) The copolymer of PORIJI perfluoroalkyl fumarate and polyvinyl ester was dissolved in 
trifluoromethyl benzene, and the solution of 5 % of the weight of concentration was prepared. Since the 
refractive index of this fluorine-containing macromolecule was 1.39, roll coating conditions from which 
thickness becomes 900A first were searched for. In the liquid crystal display of the same structure as an 
example 1 , applied to the optical plane of incidence of a light guide plate, and the rear face of a diffusion 
plate, it was made to dry at 70 degrees C, and the fluorine-containing macromolecule layer of 900A of 
thickness was formed. Thickness is controllable in about 1 00A enough. The thin film formed of microscope 
observation checked that it was very precise and homogeneous. The anti-reflection effectiveness that the 
reflection factor in air was as high at 550nm as 0.7% was acquired. 

[0013] Thus, the brightness in the display front face of the liquid crystal display using the light guide plate 
and diffusion plate which were produced improved from 50 candelas to 55 candelas. Most luminance 
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distribution within a field was not observed, but the bright legible display has been attained. Moreover, 
dependability, such as heat, humidity, and light-proof, also dissolved the enough "Teflon AF (example 4) 
1600" (Du Pont make) in the perfluoro solvent, and prepared the solution of 1.5 % of the weight of 
concentration. Since the refractive index of "Teflon AF 1600" was 1 .31, a raising rate from which thickness 
becomes 1000A first was found. Dipped completely the light guide plate made from a transparence acrylic 
into the solution, pulled up at the rate of 6cm per minute, it was made to dry at 60 degrees C, and the 
fluorine-containing macromolecule layer of 1000A of thickness was formed. Thickness is controllable in 
about 50A enough. The thin film formed of microscope observation checked that it was very precise and 
homogeneous. The **** effectiveness that the reflection factor in air was as high at 550nm as 0.6% was 
acquired. The fluorine-containing macromolecule layer was similarly formed in the glass front face of a 
light source lamp, both sides of a liquid crystal display panel, and both sides of a diffusion plate. 
[0014] Thus, in the liquid crystal display of the same structure as the example 1 using the produced 
components, the brightness in a display front face improved from 70 candelas to 85 candelas. Most 
luminance distribution within a field was not observed, but the bright legible display has been attained. 
Moreover, dependability, such as heat, humidity, and light-proof, was also enough. 
[0015] 

[Effect of the Invention] As stated above, according to this invention, formation being possible and the 
display which is brightly reliable over a long period of time were able to be easily created by offering the 
back light unit which has a fluorine-containing giant-molecule layer with the outstanding anti-reflection 
effectiveness, and a liquid crystal panel. Since a bill-of-materials top is not different from the former at all, 
the liquid crystal display of this invention can acquire big effectiveness immediately by installation of this 
invention. 

[Translation done.] 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 




[Translation done.] 
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